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Features Synchronous PRESET, asynchronous

RESET, and PRELOAD capability
for flexible design and testability

o High reliability

— Proven Ti-W fuse technology

— AC and DC tested at the factory
— > 2001V input protection
Standard 300-mil PDIP and CDIP
packages

PLCC and LCC packages with addi-
tional V¢ and Vs pins for improved
performance

Security Fuse

e Ultra high speed supports today’s
and tomorrow’s fastest microproces-
sors

— 7.5-ns tpp, 111-MHz, fyax

Up to 22 inputs and 10 outputs for
more logic power

Variable product terms

— 8 to 16 per output

10 user-programmable output
macrocells

— Output polarity control
— Registered or combinatorial

operation Functional Description
— 2 new feedback paths The Cypress PAL22V 10C and PAL22VP10C
(PAL22VP10C) are second-generation programmable
array logic devices. Using BiCMOS

process and Ti-W fuses, the PAL22V10C
and PAL22VP10C use the familiar sum-of-
products (AND-OR) logic structure and a

Universal PAL® Device

new concept, the programmable macro-
cell.

Both the PAL22V10C and PAL22VP10C
provide 12 dedicated input pins and 10 /O
pins (see Logic Block Diagram). By select-
ing each /O pin as either permanent or
temporary input, up to 22 inputs can be
achieved. Applications requiring up to 21
inputs and a single output. down to 12 in-
puts and 10 outputs can be realized. The
“OUTPUT ENABLE" product term
available on each I/O allows this selection.

The PAL22VIOC and PAL22VPIOC
feature variable product term architecture.
where 8 to 16 product terms are allocated
to each output. This structure permits
more applications to be implemenied with
these devices than with other PAL devices
that have fixed number of product terms
for each output.

Logic Block Diagram (PD[P/CD[P)
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Functional Description (cont.)

Additional features include common synchronous PRESET and
asynchronous RESET product terms. They eliminate the need to
use standard product terms for initialization functions

Both the PAL22V 10C and PAI22VP10C automatically reset on
power-up. In addition, the PRELOAD capability allows the out-
put registers to be set to any desired state during testing.
Asecurity fuse is provided on each of these two devices to prevent
copying of the device fuse pattern.

With the programmable macrocells and variable product term ar-
chitecture, the PAI22V10C and PAL22VP10C can implement
logic functions in the 700 to 800 gate array complexity. with the in-
herent advantages of programmable logic.

Macrocell

Programmable Macrocell

The PAL22V10C and PAL22VP10C each has 10 programmable
output macro cells (see Macrocell). On the PAI22V10C two fuses
(C1and C0)can be programmed to configure output in one of four
ways. Accordingly, each output can be “REGISTERED™ or
“COMBINATORIAL' with an active HIGH or active LOW po-
larity. The feedback to the array is also from this output (see Figure
1). An additional fuse (C2) in the PAL22VP10C provides for two
additional feedback paths (see Figure 2).

Programming

The PAL22V10C and PAL22VP10C can be programmed using the
QuickPro II programmer available from Cypress Semiconductor
and also with Data I/O, Logical Devices, STAG and other pro-

grammers. Please contact your local Cypress representative for
further information.

[T A
1 |
[ t !
: AR :
I OUTPUT —
I SELECT | |
—D t D aQ MUX |
{ |
I I
| cP—p> e} S S :
I | Key:
I | | AR = Asynchronous RESET
i SP | SP = Synchronous PRESET
I | OE = Output Enable
I | CP = Clock Pulse
I INPUT/ |
FEEDBACK !
I MUX :
L Ls_s I
|
c : i I
Co i !
C,l1 } MACROCELL 1
(- - - == - J—
vi0c-4
QOutput Macrocell Configuration
;M C, Cy Output Type Polarity Feedback
0 0 0 Registered Active LOW Registered
0 0 1 Registered Active HIGH | Registered
X 1 0 Combinatorial | Active LOW /0
X 1 1 Combinatorial | Active HIGH | I/O
1 0 0 Registered Active LOW [ 170!
1 0 1 Registered Active HIGH | /Ol
No

tes:
1. PAL22VP10C only.
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AR
]
5 D
CP—
c2lll =9 catt=0
] | | Cl1=0 | C1=0
SP co=0 SP Co =1

REGISTER FEEDBACK, REGISTERED, ACTIVE-LOW OUTPUT

L
cz2ll) = x

Ct =1
a j v10c-7

Co=0
170 FEEDBACK, COMBINATORIAL, ACTIVE-LOW OUTPUT

REGISTER FEEDBACK, REGISTERED. ACTIVE-HIGH OUTPUT

|< | Co =
v10c-8

/0 FEEDBACK, COMBINATORIAL, ACTIVE-HIGH OUTPUT

Figure 1. PAL22V10C and PAL22VP10C Macrocell Configurations

vi0c-8

1/0 FEEDBACK, REGISTERED, ACTIVE-LOW QUTPUT

p——>—
cz2 =1
C1=0
Co=0

/O FEEDBACK, REGISTERED, ACTIVE-HIGH OUTPUT

Figure 2. Additional Macrocell Configurations for the PAL22VP10C

-
C2 =1
Ci=0
Co =1
v10c-10
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2. 14 is the “instant on” case temperature.
3. These are absolute values with respect to device ground. All over-
shoots due to system or tester noise are included.

= PRESS PR
=¥ 4
Selection Guide
22V10C-7 22V10C-10 22V10C-12 22VI10C-15
22VP10C-7 22VP10C-10 22VP10C-12 22vP10C-15
Icc (mA) Commercial 190 190 190
Military 190 190
tpp (NS) Commercial 15 10 12
Military 12 15
t; (ns) Commercial 3.0 3.6 45
Military 45 75
tco (ns) Commercial 6.0 75 9.5
Military 9.5 10
fmax (MHZ) Commercial 111 90 71
Military 71 57
Maximum Rating
(Above which the useful life may be impaired. For user guidelines. not tested.)
Storage Temperature .................. -65°C 10 +150°C  DC Program Voltage ..................c..ooiiis 10V
Ambient Temperature with Static Discharge Voltage ........................ > 2001V
Power Applied ........................ -55°Cto +125°C  (per MIL-STD-883, Method 3015)
Supply Voltage to'Ground Potential ........ -0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs
inHighZState........................ - 0.5V 10 Ve Max. Ambient
DC Input VOUtage ... .. ovoeeeeeeeenn .. ~05Vito + 55V Range Temperature Vec
DC Input Current .................... -30 mAto + SmA Commercial 0°C1o + 70°C SV = 5%
(except during programming) Military!? -55°C10 + 125°C 5V = 10%
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max. | Units
Vou Output HIGH Voltage Vce = Min, Ioy = -3.2 mA Com’l 24 \%
Vin = Vigor Vy, -
Ion = 2 mA Mil
Vo. Output LOW Voltage Vce = Min, IoL = 16 mA Com’l 0.5 \'
Vin = Vior Vi .
Io. = 12 mA Mil
Viu Input HIGH Voltage Guaranteed Input Logical HIGH Voitage for All Inputs!® | 2.0 \Y
Vie Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputs!®! 08 \Y
Iix Input Leakage Current Vss < Vin < Vee. Voo = Max. -250 50 HA
loz Output Leakage Current Ve = Max, Vs < Vour < Vee -100 100 HA
Isc Qutput Short Circuit Current | Vee = Max, Vour = 0.5V -30 -120 mA
Icc Power Supply Current Vee = Max, Vig = GND Outputs Open Com’l 190 mA
Mil 190
Notes:

4. Not more than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Voyt = 0.5V has
been chosen to avoid test problems caused by tester ground degrada-
tion.
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Switching Characteristics PAL22V10C/PAL22VP10C

Commercial Military
-7 -10 -12 ~12 -15
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. [ Max. | Min. | Max. [ Units
tep gg\;;{blto Output Propagation 75 10 12 12 15 ns
tga Input to Output Enable Delay 7.5 10 12 12 15 ns
ter Input to Output Disable Delay!” 75 10 12 12 15 ns
tco Clock to Output Delay!®! 6 7.5 9.5 9.5 10 ns
ts Input or Feedback Set-Up Time 3 3.6 4.5 45 75 ns
th Input Hold Time 0 0 0 0 0 ns
tp External Clock Period (ico + ts) 9 11.1 14 14 17.5 ns
twi Clock Width HIGHE®! 3 3 3 3 6 ns
twi Clock Width LOW) 3 3 3 3 6 ns
External Maximum Frequency <
fraxi (U(tco + ts))°! 111 90 71 71 57 MHz
Data Path Maximum Frequency
fmaxz (Utwi + twr )& 166 166 166 166 83 MHz
Internal Feedback Maximum
faaxs Frequency (L(tce + ts)f1) 133 100 83 83 66 MHz
tee }‘nepglﬁ[‘g{ Clock to Feedback 45 6.4 75 75 75 | ns
taw Asynchronous Reset Width 8.5 10 12 12 15 ns
tar NG e 5 6 7 7 10 ns
Asynchronous Reset to
tar Registered Output Delay 12 12 14 14 2 ns
tspr %ye!;llgol,;%srnl:escl 5 6 7 7 10 ns
tpr Power-Up Reset Timel'?! 1 1 1 1 1 us
Notes:
5. AC test load used for all parameters except where noted. 11. This specification indicates the guaranteed maximum frequency at

6.

7.

10.

This specification is guaranteed for all device outputs changing state
in a given access cycle.

This parameter is measured as the time after output disable input that
the previous output data state remains stable on the output. This delay
is measured to the point at which a previous HIGH level has fallen to
0.5 volts below Vg min. or a previous LOW level has risen to 0.5 volts
above Vo max.

Tested initially and after any design or process changes that may affect
these parameters.

This specification indicates the guaranteed maximum frequency at
which a state machine configuration with external feedback can oper-
ate.

This specification indicates the guaranteed maximum frequency at
which an individual output register can be cycled.
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which a state machine configuration with internal only feedback can
operate. This parameter is tested periodically by sampling production
product.

. This parameter is calculated from the clock period at fygax internal
(fmaxs) as measured {sce Note 11) minus tg.

. The registers in the PAL22V10C/PAL22VP10C have been designed
with the capability to reset during system power-up. Following power-
up, all registers will be reset to a logic LOW state. The output state
will depend on the polarity of the output buffer. This feature is useful
in establishing state machine initialization. To insure proper opera-
tion, the rise in Ve must be monotonic and the timing constraints de-
picted in power-up reset waveforms must be satisfied.
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Capacitance®
Parameters Description Typical Max. Units
Cin Input Capacitance 11 pF
Cour Output Capacitance 9 pF

AC Test Loads and Waveforms

R1 2380 Specification CL Package Measurement Level
v (319 a MIL) 15 pF | PDIP, CDIP i
ten. tcos tee L5V
OUTPUT o—l—; R2 50 pF| PLCC, LCC
21700 15 pF | PDIP, CDIP
l G j’ (2360 MIL) tea p Sce tea Waveform
'JTS'#%NG L = S0 pF| PLCC, LCC
SCOPE vide-11 ter 5 pF All See tgg Waveform
I
Equivalentto: THEVENIN EQUIVALENT
990, Parameter | Vx QOutput Waveform— Measurement Level
OUTPUT O———wwA———0 208V = Vithe : Lsv
Commercial ERLD ' Vo FL—- Vx vidc-12
7
Equivalentto:  THEVENIN EQUIVALENT tER (+) 2.6V v 0.5V * fa———/
OUTPUT vl = = S
O———a——0 213V = Vthm
tea (+) Vine 0.5V ager—————— /,
Military Vx . M eers
A Vi Vx 0.5v Vo 0c-15
. v10c-1
Switching Waveform
R YK —l—
1 RE|
FEEDBACK
SYNCHRONOUS T T )
PRESET s} ty w1 tw
|
CP | ' A A \
tspr tp
taw tan —™
ASYNCHRORNE%Lé$
teg tap tERm-—-I [ tea
REGISTERED "
OUTPUTS «gc
1
—d top teglM -—-| ja—a] tea
K
| v10c-16
Power-Up Reset Waveform!"!]
r Vee
POWER 4V
e ter
REGISTERED 7
ACTIVE LOW / A
OUTPUT

CLOCK

XXXXXXCROXXXXCXXOOCOOKXIXAN
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PAL22VP10C

Preload Waveform!'*

Vie
PIN 13 (16) \
torr Vi
Vinp
PIN2 (3
(3) \ Vi
V
PIN 3 (4) \ s
Vi
/ Vinp
PIN 6 (7) 4 \
Viee
,—‘ Ve
PIN 8 (10]
o / \ Vip
\ Vep
,—/ Vire
PIN 9 (11) y topaz| toeaz) v
P
PRELOAD DATA Vie
781 250 v
17-21, 23-
¢ ) torr2 | torm2 toeaz | toenz i
toea1 topR toPR1 Virp
CLOCKPIN 1 (2) topai toeas topre topRi — Vs
DISABLED PRELOAD PRELOADED
DATA ouTPUT
(CLOCKED ENABLED
PRELOAD DATA PRELOAD
Vi or Vigl REMOVED
v10c-18

Notes:

14. Pins 4 (5), 5 (6), 7 (9) at Vyp; Pins 10 (12) and [1 (13) at Viup: Ve (Pin 24 (1 and 28)) at Vecp.
15. Pins 2-8 (3-7, 9, 10), 10 (12), 11 (13) can be set at Vyp or ViLp 10 insure asynchronous reset is not aclive.

DIP (PLCC, LCC) Pinouts

Forced level on register pin Register Q output state
during preload after preload
Viue HIGH
Ve LOW
Name Description Min. Max, Unit
Vep Programming Voltage 9.25 9.75 v
toPRL Delay for Preload 1 Hs
torR2 Delay for Preload 0.5 HS
Vi Input LOW Voltage 0 0.4 \"4
Vinp Input HIGH Voltage 3 4.75 A\
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Functional Logic Diagram for PAL22V10C/PAL22VP10C
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Ordering Information
Icc tep frax Package Operating
(mA) (ns) (MHz) Ordering Code Type Range
190 75 111 PAL22V10C-7PC P13 Commercial
PAL22V10C-7DC D14
PAL22V10C-7IC J64
PAL22VP10C-7PC P13
PAL22VP10C-7DC D14
PAL22VP10C-7]IC Jo4
10 9% PAL22V10C-10PC P13 Commercial
PAL22V10C-10DC D14
PA1.22V10C-10JC J64
PAL22VP10C-10PC P13
PAL22VP10C-10DC D14
PAL22VP10C-10JC J64
12 71 PAL22V10C-12PC P13 Commercial
PAL22V10C-12DC D14
PAL22V10C-12JC Jo4
PAL22VP10C-12PC P13
PAI22VP10C-12DC D14
PAL22VP10C-12IC J64
PAL22V10C-12DMB D14 Military
PAL22V10C-12LMB L64
PA122VP10C-12DMB D14
PAL22VP10C-12LMB L64
15 57 PAL22V10C-15SDMB Dla Military
PAI22V10C-15LMB L64
PAL22VP10C-15DMB D14
PAL22VP10C-15LMB Lo4
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